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Aminoglycoside a n t i b i o t i c s  induce prolonged muscle p a r a l y s i s  i n  a n a e s t h e t i c  
p r a c t i c e  when used i n  combination with some muscle r e l a x a n t s  and genera l  
a n a e s t h e t i c s  ( see  P i t t i n g e r  & Adamson, 1972) .  

The e f f e c t s  of  amikacin, a new aminoglycoside a n t i b i o t i c ,  have been t e s t e d  on 
neuromuscular and autonomic t ransmiss ion  i n  t h e  i s o l a t e d  mouse p h r e n i c  nerve- 
hemidiaphragm and chick b i v e n t e r  c e r v i c i s  muscle p r e p a r a t i o n s ,  i n  t h e  
a n a e s t h e t i z e d  c a t ,  and by i n t r a c e l l u l a r  recording techniques  i n  t h e  i s o l a t e d  
r a t  phrenic  nerve-hemidiaphragm p r e p a r a t i o n .  

In  t h e  mouse hemidiaphragm amikacin was f i v e  times l e s s  a c t i v e  than neomycin in 
depress inq  i n d i r e c t l y  e l i c i t e d  twi tches .  The neuromuscular block induced by 
amikacin o r  neomycin was completely reversed  by doubl ing t h e  calcium 
concent ra t ion  of  t h e  ba th ing  s o l  t i o n ,  and was only p a r t i a l l y  reversed  by 
neostigmine (1 pg/ml; 3.0 x 10 M ) .  The spectrum of r e v e r s i b i l i t y  was s i m i l a r  
t o  t h a t  seen a f t e r  neuromuscular block produced by magnesium i o n s .  The 
s i m i l a r i t y  of t h e  a c t i o n  o f  amikacin t o  magnesium was a l s o  i l l u s t r a t e d  i n  the  
r a t  hemidiaphragm i n  which amikacin (2 .5  mg/ml; 4.271114) reduced endpla te  
p o t e n t i a l  amplitude below t h e  t h r e s h o l d  requi red  t o  e l i c i t  muscle twi tch ing .  
The endpla te  p o t e n t i a l  a n p l i t u d e s  f l u c t u a t e d  randomly and s e v e r a l  f a i l u r e s  
were observed. Miniature  endpla te  p o t e n t i a l s  were of  normal ampli tude 
i n d i c a t i n g  t h a t  p o s t j u n c t i o n a l  s e n s i t i v i t y  remained i n t a c t .  EIowever, i n  t h e  
chick b i v e n t e r  c e r v i c i s  muscle amikacin (2.5 mg/ml; 4.27 mM) reduced responses 
t o  both  nerve s t i m u l a t i o n  and t o  added a g o n i s t s  i n d i c a t i n g  a component of  
p o s t j u n c t i o n a l  a c t i v i t y .  Magnesium i o n s  produced s i m i l a r  e f f e c t s .  

I n  t h e  a n a e s t h e t i z e d  c a t  l a r g e  doses  of amikacin (160-200 mg/kg) were requi red  
t o  block neuromuscular t ransmiss ion .  A t  t h e s e  and lower dose l e v e l s  gangl ionic  
t ransmiss ion  was a l s o  impaired wi th  a r e s u l t a n t  f a l l  i n  blood p r e s s u r e  and i n  
h e a r t  r a t e .  Smaller  doses  of  amikacin (10-20  mg/kg) w e r e  e f f e c t i v e  i n  
i n c r e a s i n g  t h e  neuromuscular block produced by tubocurar ine .  

Thus, we conclude t h a t  amikacin depresses  c h o l i n e r g i c  t ransmiss ion  both a t  
g a n g l i a  and a t  t h e  neuromuscular j u n c t i o n .  Most of t h e  evidence p o i n t s  t o  a 
p r e j u n c t i o n a l  magnesium-like depress ion  of a c e t y l c h o l i n e  r e l e a s e ,  b u t  a 
component of p o s t j u n c t i o n a l  a c t i v i t y  has  a l s o  been demonstrated. 
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